漢方薬由来化合物のヒト卵管上皮細胞の繊毛動態へ与える影響の解析 by 岩野 智彦 et al.
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Ĕ½ċęƄĔ½Ń6ƃƑƔ=ê·ĚƘŽŤƼƳƤƙƜƷǉƜƫĂƘáũźĬ©ŭƒţ¾ĄïċęƄìàǗ*8
·µƅĬ ŲƕŽŽŨƓţĔ½Ń6ƀèƄŎŀƏøŲƕžũƔŤĔ½ƄŃ6ƅţĔ½Ƅ­ƘµŵƔlĄƄ
ƘǌǘưǘưǖƾƤĸſŨƔƱƛƺǖŮATPƄ4¿*ĬƃƑƔƞƻǓƣǘƘżžÑƓŃ6ƘĥŪűƀſ.Ų
ƕžũƔŤeőƃţ¾ĄïĔ½ċęƄĔ½Ń6ƅATPbƄƠǓƩƜǊÇ#ƐcAMPƄW4ƃ|ŖƘA
ŰžũƔ(Hayashi, T., et al., 2005, Exp. Physiol.)ŤƋźţÒ=êĤſŨƔšīǚ°xùšīǛƅţŸ
Ƅ·tƅ ſŨƔŮćÊƄ*ÂŬƑƆĔ½Ń6ƄÆ8Ƙ5ĚƀųžĶżžŬƓţÒĤƀĔ½Ń6Ƅōƃ
ƅƒŭƄŎŮŨƔűƀŮøHŲƕƔŤ
Ţ Ÿűſţ¾ĄĔ½ƀźµĿſŨƔ<ĄïƄĔ½Ń6ƃÒĤŮƁŪũŪ|ŖƘūƔŭƘĬ©ŵƔſÒ
Ƙ_Áëƃ}ĀžƔűƀƘMųźŤŵſƃţ¢čŘƄJƐ_éÁëƃőųžƅţ{q7Ĥ
(TJ-23)Ɛ²«Ģġ(TJ-25)Ůƃ(ŲƕţŸƄ£5ŮİƎƒƕžũƔƀűƖſŨƔŤŸƕƒŮǆǓǌǖ*
ÂƃiŵƔ5ªŮŨƔűƀƅǑƳƷƘáũźĤßįŞƃƑżžøŲƕžũƔŮţ^à»Kƃiųž>Ɗŵñ
îƂáƀŸƄ·tƅ*ŭżžũƂũŤŸűſ¥õþſƅţÒĤ*Ůñ<Ąċęƃáųžţ<ĄƄ
rĒƃgųžũƔƄŭƁŪŭţƋźŸƄ*`·tƘ ƒŭƃŵƔűƀƘðîƀųźŤ
 º : ´ ­ `Åwf Eq
lW>O¢­ £ m qo
lW>O¢­ {  ²  Y]Ç
l?>O¢­ KC
_Y]Y]Ç©N¢ÂI]S
_Y]Y]Ç©N¢ÂI]S
_Y]Y]Ç©N¢ÂI]S
⮫ᗋ⛉Ꮫ◊✲㒊㛛u·t]AÅ qo
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+),1 in vitro9  
eŞƃáųźǃư<ĄƅŜĘĦà³®ŭƒĹ#ųźŤ<ĄXƘµŵƔïċęƅƫƤǔƛƾǘſănƀ
*Œųţ100U/mL collagenase type IV, 10µg/mL DNase IƘ37C1¡ō(ß~ţcollagen type IƧǘƷÎ
ǄǑƫƲƳƤǄǔǘƷƃžQŝųźŤ 1x105Ƅċęƅţ24-well Transwellƃüųţ2~ƃŗā ƄQO
ƘŏůţRu ƃƅR÷QO(DMEM; Ham's F-12, 1% GlutaMax, 2% B27 supplement, 10ng/mL hEGF, 
1mM nicotinamide, 0.5µM SB431542) ƘáũźŤïċęƄ*8×ƘŵźƎƃţAir-Liquid 
interface (ALI) QŝƘ10~15ōĥżźŤATPƹƷǒƜǊU(A6419-1G)ƅSigmaŭƒĹ#ųźŤ 
 
%3$64  
Ò2ƄàĤ*ŉƃƑƓµŲƕƔ100gƄàĤ(°xù¯¥\ÉSǛƃ¿Ņ¿500mLƘ4ūţÖŴKŦƺǏ
ǘǉƛƧǖÒÖŴKÔ´ťŧ(EK-SA10P,350w)ƃžÔ3ſ50*ōÖŴźŤƒƕźÖŴÊƘơǘƮǚƵ
ƷǑǘƮNo.2, í9aǛƃľųţ'Ďòÿ	ØÃ(EYELA,FDU-2200)ƃƑƓ)Ć¤ƘųźŤ?Ýƅţ²«
Ģġ8.697%ţ{qĠĤ14.795%ſŨżźŤ 
 
'!2  
4%PFAſNdŲƕźǃư<Ą'Ď+ÙŬƑƆ,ċęƃiųžţ0.1ǙTritonX-100ƃƑƔĜĽń(ß~ţ
5%Normal goat serumƃƑƔǃǕƳƢǖƥ(ßƘĥżźŤ"ç¬ğƄ¹ƀųžţǉƜƫǌƼƤǕǘƹǓƙ
ƭƲǓ8ƲǏǘǃǒǖ(ac-tub) (Sigma, 1:1000)ƘáũźŤ¹ƀųžAlexa488 anti-mouse IgG 
(Thermo)ƘáũźŤ±ƅ1µg/ml DAPI (Dako)ſ¬ğųźŤ 

	&."85
Olympus microscopeƃđŲƕźƽƛƫǁǘƸƠǋǑ(Allied Vision Prosilica GE680)ƘáũžţƷǑǖƫƜƝ
ǓƄ,Qŝ<ĄċęƄĔ½Ń6Ƙ|ųź(175fps)Ť@ųź6äƅTI workbench (ýâ[cķ
!àŌìǛƘáũžĬ©ųź(Inoue, T. et al., 2018, Microscopy)Ť 
 
PESI-MS(probe electrospray ionization mass spectrometry)&
5
6-wellƶƚƳƩǏƃQŝųź<ĄïċęƘţ¿Ƌźƅ{qĠĤ(500µg/mL)ƘFƍQOſ24¡ōQŝƘĥż
źŤŸƄ~ċęƘƫƤǔǘƾǘſ1.5mLƲǏǘǃƃL?ųţPBSſÄÈ~ţŇ*ŒƃžċęǅǔƳƷƃųźŤċ
ęǅǔƳƷƅţ50%ƞưƼǘǓ200µLſƶƚƫǈǘƨǃǓǅƳƫǓƃžǆǌƪƹƛƬųźŤǆǌƪƻǘƷƅŇ*
Œ·ƃžÐä*ƀ*Œ~ţŸƄÍƘLCMS-2020(oÅħǛƘáũžPESI-MSĬ©ųź(Yoshimura, 
K., 2o11, Anal. Biochem.)Ť 
 
mţõþĭäſƅǃưŬƑƆƿƷƄ<ĄƘáũƔ
dſŨżźŮţƿƷƄ<ĄƅeŞƃ9*ƂŉŮƒƕƂŭżź
źƎţÒĤeŞƃƅáųƂŭżźŤ 
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(1) ,Qŝ<ĄïƄ*8ƀŸƄµĿ  
0svƄõþƃŬũžťƅin vitroſƄ<ĄïQŝÃƘ
öĀųţŸƄeŞĈƘáũžÒĤ*Ů<ĄïċęƄ*
8ŬƑƆ6Ĕ½Ƅ6ƃūƔ|ŖƘĬ©ųźŤǃư<Ąŭƒ
*ŒųźïċęƅţƞƫƷǕƦǖ(2ng/mL)ƘÌ4ųźR÷Q
OſALIQŝƘǜŁōûvĥŪƀţac-tubŐƄĔ½ċęŮ*
8ųźǚM1AǛŤĺ®Pœ`ŚŊ(SEM)ƘáũžïċęƄ
ČĕµĿƘĪhŵƔƀţŋũĨƄŃ6Ĕ½ƘŽĔ½ċę
(Ci)ƀôũď½ƘŽ*Âċę(Se)Ůţàã¨Ƅ<Ą%
ěŔƀƉƊEŴ¼Ýſ)ÞųžũƔűƀŮ*ŭżźǚM1BǛŤű
ƕƒƄĎªƅţ,Qŝ<ĄïċęƅċęŃGÀdƀŸƄ
ČĕµąŮà%Ƙ&ÞųžũƔűƀƘøųžŬƓţűƄ,Q
ŝ§ſÒĤ)ÊƄ<ĄïċęƄĔ½Ń6ƇƄ
5ªƃŽũžeŞƘĥżźŤ 
 
(2)  <ĄïĔ½ċęƄ6Ĕ½ƄŃ6ƇƄ|ŖǚM2Ǜ  
ƞƫƷǕƦǖ2ng/mLƘFƍQOſ30ōALIQŝųţ<Ą
ïċęƘ×ŲŷźŤŸƄċęƃiųž500µg/mlƄÒĤ
)ÊƘRu ƄR÷QOƃ4ūţ24
¡ō~ƃƽƛƫǁǘƸƠǋǑƘáũž
Ĕ½ċęƄĔ½Ń6Ƙ|ųźǚM
2AǛŤĔ½řvǚCiliary Beating 
Frequency: CBFǛƅTIworkbenchƯ
ǂƷƜƝƙƘáũžĬ©ųźǚM2BǛŤ
ŸƄĎªţƻơƵƚǃƧǖƷǕǘǓƀų
žƄ¿Ƙ4ūƒƕźĔ½ċęƅţú
ōƃĉ9.8LƄŕŻŃ6Ƙĥżžũ
źŮţ{qĠĤƘ4ūƒƕźTCƃ
ƅŸƕŮĉ11.7LƃƂƓ£ƃW4
ųžũźŤţ²«ĢġƄTCƃ
ƅĉ10.2LſţŸƕƅƻơƵƚǃƧǖ
ƷǕǘǓƀ£ƂpſƅƂŭżźǚM
2CǛŤųźŮżžţĔ½Ń6Ƅłƃ
Ŏųžƅţ²«ĢġƑƓƏ{qĠĤ
Ů5ªîſŨƔűƀŮøŲƕźŤ 
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(3)  Ĕ½ƄŃ6ƃ|ŖƘ>Ɗŵ{qĠĤƄàĤƄĊǚM3Ǜ  
¹ƃţ{qĠĤƃFƋƕƔƁƄàĤŮĔ½Ń6Ƅłƃgų
žũƔŭƘĳƈƔźƎƃţ{qĠĤƃFƋƕƔǟüśƄàĤǚǀǍ
ƤƪǏƴǗưƤƩǍǗǃƤǒǐƜǗƩǍƤǎƤǗƭǖƢǏƜǗƷƜƢǛƄŪŻ
ŽƘŏũźǞüƄËC)ÊƄ5ªƘ³ĮųźŤŸƄ)ÊŸƕŹ
ƕƃiųžǚ2ǛƀE¶ƄĔ½Ń6Ĭ©ƘĥżźŤŵƔƀţǀǍƤƪ
ǏƴƘŏũźTCƃƅƗŶŭƂŃ6ł5ªƅºżžũźŮţưƤ
ƩǍǗǃƤǒǐƜǗƭǖƢǏƜǗƷƜƢƘŏũźTCƃƅƻơƵƚǃƧǖƷ
ǕǘǓƀpŮƂŭżźŤſţƩǍƤǎƤƘŏũźTCƃƅţƻơ
ƵƚǃƧǖƷǕǘǓƑƓƏŃ6ŮųźŤŽƋƓţ{qĠĤƅ6
üśƄàĤƄËCÚſŨƔTCƃƄƌţĔ½Ń6łƃiųž5
ªîſŨƔűƀŮ ƒŭƀƂżźŤ 
 
(4)  {qĠĤſıkŲƕƔĔ½Ń6łƄđǚM4Ǜ  
{qĠĤƃFƋƕƔǟüśŮƁƕƏĩƂűƀŮ*ŭżźŮţŸƄ5ªŮĔ½ƃiŵƔ¡îƂ5ªŭţ
ċę%ƄĵZ8ƃƑƔƏƄŭƀũŪæIŮºżźŤŸƕƘ ƒŭƃŵƔźƎƃţ{qĠĤƘųžǜǝ
¡ō~ƃÄÈƘĥũţŲƒƃŸƄ24¡ō~
ſƏĔ½Ń6ŮđŵƔŭƁŪŭƘ³Įų
źǚM4AǛŤŵƔƀţ{qĠĤƄĐđîƂ
(ßƅţǈƪƵƚǃƧǖƷǕǘǓƀųžƄ
ATP(10µM)ƀEûvƄĔ½Ń6łƘøųţ
ŲƒƃÄÈ~24¡ōčźċęſƏł5ª
ŮđųžũźǚM4BǛŤűƄűƀƅţ{qĠ
ĤŮĔ½ƃiųžñŃ6ƘşƎƔ5
ªƘ>ƊŵƀũŪƑƓƅţƍųƖċę%ƄƩƥ
ƹǓņƐĵZ8ƘyůĻűųźűƀƘø
HųžũƔŤ 
 
(5)  {qĠĤƘÌ4ŲƕźċęƄǋưǇǕǘǊĬ©ǚM5Ǜ  
{qĠĤŮċę%ƄƁƄƑŪƂĵZ8ƘyůĻűųžũƔƄŭƘĳƈƔźƎƃţĬ1cĴwċęàÚ
cfƄD¦]ň;YƄ:3ƄţPESI-MSƘáũžċęƄǋưǇǕǘǊĬ©ƘĥżźŤ@Ƅå
ƂƔ2üśƄǃư,Qŝċęƃiųž¿Ƌźƅ{qĠĤ(500µg/mL)Ƙųţ24¡ō~ƃċęÐĬ
ÊƘĳħųźŤǈƪƵƚǃƛƟǖǌǘƸſƄÏdĎªŭƒţ2üśƄÜĀųźƧǖƷǕǘǓċęƅƉƊE¶Ƅ
ǁǘƤƾưǘǖƘøųžŬƓţåƂƔǃưŭƒſƏ,QŝċęƅǋưǇǕǘǊƃ[ůƂpŮƂũűƀŮ
ƗŭżźŤſţ{qĠĤƘŲƕźċęƅţƧǖƷǕǘǓċęƀåƂƔǁǘƤƾưǘǖƘøųţÛƃ
m/z=304.25, 585.60, 641.66ƄƛƟǖzvŮW4ųžũźŤűƄűƀƅţ24¡ōƄ{qĠĤƃƑƓţ
ċę%ƄǋưǇǒƬǊƃöŭƂZ8ŮĻűżźűƀƘøųžũƔŤ 
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
-7  
<ĄïċęƄin vitroQŝƩƫƵǊƘ-áųţ_ÁëƃŵſƃƗƕžũƔÒĤţ{qĠĤǗ²«Ģġ
ţ<ĄïċęƃiŵƔ5ªƃŽũž³ĮųźƀűƖţ{qĠĤŮĔ½Ń6ƃiųžł5ªƘŽűƀƘ
 ƒŭƃųźŤŸƄ5ªƄđƀũŪÕſƅţ¡îƃųÄÈ~24¡ōčžƏĔ½Ń6ŮłŲƕđŰž
ũƔűƀŮ*ŭżźŤ¹ƃţ{qĠĤƄƁƄàĤŮŸƄ5ªƃÀdîſŨƔŭƘ ƒŭƃųƑŪƀįƌźŮţ
ĎªîƃµŵƔ6üśƄàĤŮŽſƏ¸ŰƔƀŸƄ5ªŮ9*ƃìſůƂũűƀŮƗŭżźŤűƄűƀƅà
ĤƄËCÚŮ:Eîƃċęƃáųţċę%Ƅ¶ťƂƩƥƹǓņčļƐċę%ĵƘZ8ŲŷţĎªƀųž
Ĕ½Ń6ƄÆ8ƃÞƕžũƔűƀƘøHųžũƔŤŸűſťƅţēĖîƃċę%ƄĵZ8ƘĳƈƔźƎƃ
PESI-MSƘáũžǋưǇǕǘǊĬ©ƘĥżźŤeőƃţ{qĠĤŲƕźċęſƅţǋưǇǒƬǊŮ ƒŭƃ
Z8ųžũźŤLƄeŞĎªſW4ųžũźm/z=304.25, 585.60, 641.66Ƅ*`ƅţ{qĠĤŸƄƏƄŭ
ƒ)ŲƕƔĩƂ*Paeoniflorin ([M+Na]+: m/z=503)ƂƁ(Chen L.,et al., 2009. J. Pham. Biomed. Anal.)ƃ
ƅCĞųƂũűƀƘöİųžũƔŤŽƋƓţűƕƒƄ*`ƅ{qĠĤƄ/ÓƃƑƓċę%ſàŲƕžũƔƀė
ūƒƕƔŮţ$îƂ*`ƄEdƃƅĝƒƂŭżźŤj¨îƃţ*`ĵǉƳǄƘ$îƃ ƒŭƃŵƔűƀſţ
Ĕ½Ń6ƄÆ8ǋƠƺƬǊƃŽũžĲ )¨ƔƀėūƒƕƔŤ 
